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PREFACE

The School of Education of the University of Pittsburgh, in col-
laboration with the Learning Research and Development Center and the
Baldwin-Whitehall School District, is offering this Institute to afford
educators and researchers an opportunity to observe and study Indi-
vidually Prescribed Instruction under schoolroom conditicns.

John Bolvin and C. M. Llndva_ll1 discuss the program‘of Individually
Prescribed Instruction as one approach to the problem of individual
differences and point out:

A question that has been of continuing concern to teachers
throughout most of the history of American education is

that of how to meet the needs of the individual pupil within
the context of school operations necessarily geared to
masses of students. Despite the importance of this problem,
it 1s still largely unsolved and the consensus of those who
have given serious attention to it seems to be that its so-
lution will require rather massive and long-range research
and development efforts.

Because of the potential contribution to educational prac-
tice that could result from any significant progress toward
the development of procedures for providing for the many
individual differences among students, the Learning Research
and Development Center (LRDC) at the University of Pittsburgh
is devoting major attention to this problem. A further basis
for the decision to center attention on this need has been
the feeling that it is this type of problem that the research
and development center now being funded by the United States
Office of Education has a unique opportunity to investigate.
That is, it is a problem demanding a rather long-term com-
mitment to the development of curriculum materials and in-
structional procedures and one which should involve the close

lpolvin, John and C. M. Lindvall, "Individually Prescribed Instruc-
tion: One Approach to the Problem of Individual Differences," Learning
Research and Development Center, University of Pittsburgh, 1965.
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collaboration of practicing public school personnel, cur-
riculum davelopmest specialists, subject-matter scholars,
and a variety of types of behavioral scientists. Because
of the nature and the magnitude of their findings, the new
research and development centers are in a position to bring
resburces of this type to bear on important educational
needs.

The important developments, the theoretical and practical applications
of the information gleaned from experimentation with individually pre-
scribed instruction, and selected research findings are all important
parts of the IPI Institute.

This manual necessarily includes only limited information and should
be considered 2 point of departure for tﬁose interested in using IPI to
provide individualized {fustruction in American schools.

In preparing this manual, major contributions have been made by the

following IP1 staff members:

Dr. Joseph Lipson
Mrs. Billie Hubrig
Dr. Richard Cox
Mr. Jack Fisher
Mrs. Dorothy Walsh
Miss Sally Calvert
Mrs. Mildred Maley
Mr. James Johnson
Mr. John Grogan
Mrs. Mary Ignatius
Mrs. Brenda Caplan
Mr. Joseph Bruni
Miss Mary Brown
Mrs. Dorothea Dierken
Mrs. Jean Williams




CHAPTER 1

History of Individualizationl

A survey of the history of instruction indicates that formal leaming
began very much as an individual affair, that is, pupils came to school
to receive instruction individually from the teacher. Education was
generally for a select few; therefore, fewer pupils attended school.

This made possible the provision of individualized instruction for those
students. For example, in the one-room school pupils proceeded on an
individual basis rather than as intact groups. As educational advantages
were offered to a larger fraction of the population, it became necossatf
to deal with pupils in grade-level groups, and individualized instruction
diminishsd. However, as awareness of individual differences among pupils
has increased, many efforts have been made to individualize instruction
even within the context of schools offering mass education.

Systematic plans for providing instruction on an individual basis

date back as far as 1888 with the work of Preston Search.2 Hashburne3

and Billet® point out that the efforts of Frederick Burke in developing

lthis brief history of individualization has been drawn from
Scanlon, Robert, Dissertation Overview, December 1965.

2H1ngo. Max G., "Methods of Teaching," Encyclopedia of Educational
Research, MacMillan Company, New York, 1960, p. 854.

3Hhshburne. Charleton W., "Burk's Individual System as Develop.d
at Winnetka," Adapting the Schools to Individual Differences, Twenty-
Fourth Yearbook, NSSE, Bloomington, Illinois, 1925, pp. 77-82.

“Blllot. R. 0., Provisions for Individual Differences: Marking
and Promotion, U. S. Office of Education Bulletin No. 17, 1933, p. 422.




materials for individual instruction are among the bast known.

Shanel reviewed individual differences in historical perspective
of school organization plans. He notes that:

In general, during the past century, educators have en-

deavored: (a) to reduce individual differences found in

non-graded schools of the seventeenth and eighteenth

century by introducing grade levels, (b) to make the

graded approach less arbitrary by permitting pupils to

progress at different rates of speed on "multiple-tracks"

. or individualized programs, (c) to organize students

within a given grade level through ability grouping, and

(d) to introduce ungraded grouping, especially during the

early elementary years, as in Milwaukee during the early

1940's.

A historical overview of organizational plans since 1850 indicates
that there has been considerable debate and 1ittle agreement on the best
framework for teaching and learning. Old ideas have continually reappsared
on the educational scene. A genuinely novel approach has occasionally made
its appearance, but no one best kind of classrcom organization has ever
found universal acceptance. Shane? further notes that the historically
significant plans dealing with individual differences within the organi-
gation of the school have been related to grouping for inmstruction.

Experimentation with individualized instruction has demonstrated
that it can produce desirable results. Evidence that individualization
of school programs can save time, will reduce retardation of students,

and is a motivating factor is noted by several researchers.

lShano. Harold G., "The School and Individual Differences," Indi-
vidualised Instruction, Sixty-First Yeazbook, NSSE, Chicago, Illinois,
l§62. po 48.

2Shano. Harold G., "Grouping in thes Elementary School,” Phi Delta
Kappan, April 1960, pp. 313-319.
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Henderson! and others conclude, "Paced instruction designed to insure
success as a reward for {ndi{vidual effort is a prominent characteristic
of most corrective program:." They further state, "It is possible that
a major effect of this technique is a gradual development of a new self-
reliance, which releases the child from a dependence upon others and
permits him to deal more effectively with the printed page." Hayer-Oukeoz
reports again of 25 per cent in proportion of students passing the state-
wide examination after experience with the Dalton Plan. Peters'3 findings,
based on thirteen exé;riments, note favorable results for individualizing
instruction when comparing the contract plan and the recitation method.
Berson,“ Jones and Jones,s Webster and others,6 and Goodlad and

Anderson’ have provided research to substantiate great differences among

ljenderson, Edmund, Long, Barbara H., and Robert C. Z. Iler, "Self-
Social Constructs of Achieving and Non-Achieving Reading," The Reading
Teacher, Newark, Delaware, November 1965, p. 117,

ZMayer-Oakes, G. H., "The Dalton Plan in a Small High Séhool," Edu-
cation, LVII, 1936, pp. 244-248.

3Peters, C. C., "An Example of Replication 5:r an Experiment for
Riliability," Journal Educational Research, XXXil, 1938, p. 38.

aBerson, Minnie P., "Individual Differences Among Preschool Children:
Four-Year Olds," Individualizing Instruction, Sixty-First Yearbook, NSSE,
Chicago, Illinois, 1962, pp. 112-125.

5Jonu, Harold E., and Mary C. Jones, "Individual Differences in
Early Adolescence," Individualizing Instruction, Sixty-First Yearbook,
NSSE, Chicago, Illinois, 1962, pp. 126-144,

6U!bster, Harold, Trow, Martin, and T. R. McConnell, "Individual
Differences Among College Freshmen, Individualising Instruction, Sixty-
First Yearbook, NSSE, Chicago, Illinois, 1962, pp. 145-162.

7Goodlad. John L. and Robert Anderson, The Nongraded Elementary School,
Harcourt, Brace and World, New York, 1959, pp. 1-29.
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individual pupils. These researchers clearly state that great dif-‘
ferences in physical development, motor, intellectual, emotional, and
social beravior do exist. Research efforts of Washburne and Harland,l
Jones,z and Peters3 note attempts to provide for individual differences.
Jones% also points out that when provisions are made for some of the
differences, classroom instruction can be made more effective.

The limited review of individual difference and attempts at indi-
vidualized instruction is by no means complete. The previous brief
overview only highlights some of the research and programs concerned
with individual differences. The central question of concern to most
teachers i{s how to meet the needs of the individual pupil within the
context of school systemy geared to educate the masses. This problem,
as 1mportant'as it is, 1is stil]l largely unsolved. The consensus of
those who have given serious attention to this problem seems to be
that its solution will require rather massive and long-range research
and development efforts.

Robert Glaser, Director of the Learning Research and Development

Center, in a paper on individualized learning sums up the activity in

lwashburne, Charleton and Sidney P. Marland, Winnetka: The History
and Significance of an Educational Experiment, Prentice-Hall, Inc., 1963,
p. 402.

zJonos, Daisey M., "An Experiment in Adaptation to Individual Dif-
ferences," Journal of Educational Psychology, XXXIX, 1948, pp. 257-272.

3Peters, C. C-, "An Example of Replication of an Experiment for
Reliability," Journal Educational Research, 1938, p. 38,

6Daisey M. Jones, op. cit., pp. 257-72.




the ares of individuslised 1istruction and sets the tone for this In-
stitute. The following, then, is the Glaser report, "Individualised
Learning: Notes on a Rationale of a System of Individually Prescribed

Instruction.”
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INDIVIDUALIZED LEARNING: NOTES ON A RATIONALE OF

A SYSTEM OF INDIVIDUALLY PRESCRIBED INSTRUCTION
Robert Glaser
Learning Research and Developuent Center

University of Pittsburgh

INTRODUCTION

Very early in this century the work of Washburne and Parkhurst
sparked concern with "an individual systen.in education." In retrospect
in 1965, the following reasons can be postulated to explain why this
activity did not come to fruitfon. The reasons say wvhy it did not work
and why it might work in today's more modern educational climace.

1. The early de-emphasis of subject-matter learning and the em-
phasis on social learnings went count2r o the establishment of a dctailed
achievement continuum along whick the student couls prcceed. Today's em-
phasis on subiect-matter learninz in! sequence #:wclopment may wake matters
easier.

2. The notion of self-instruction, especizlly as popularised by
prograrmed instruction was not extant; the present-day emphasis might en-

courage the use of self-study materials and procedures.

3. It may be that today's techniques of achf{evement testing, in-
.structional diagnosis, and academic counseling are better prepared to cope

with the problem of differentiating between students.

4. Keeping track of the individual student requires exiensive
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record keeping and analysis. Today's technology of data-processing might
help accomplish this huge task.
S. The tradition of separation between the psychometric psycho-

logists and the experimental psychonomes has contributed to an absence of

concern with individual differences in learning theory. Present-day signs

of collusion are, however, evident.

6. Yesterday's emphasis on a global I1Q rather than differentiated

aptitudes seems to have worked against the appropriate assigmments of stu-
dents to differentiated learning treatments (one suspects, however, that
present-day measurements of 1Q and aptitudes may be aore predictive of the
ability to cope with traditional classroom instruction than.thoy might be
under a system of {ndividualized learning.

7. The present-day emphasis of the importance of feedback con-
tingent upon the performance of the learner may make non-individualized
learning appear to be a relatively ineffective procedure.

8. Today's notions of operations research and the management of
complex of personnel systems might make the administration of a school
designed for individualized instruction seem feasible.

9. Computer-assisted {nstruction with its potential for the pre-
gsentation and analysis of lesson materials ieema feasible.

There are two principle problems in researching and developing
systems for implementing {ndividualigzed learning: (1) the psychological
study of the interaction between {ndividual difference variables and
learning treatments, and (2) experimentation in school systems with

strategies for adapting to {ndividual differences. This latter includes

the development of appropriate administrative procedures, teacher training,

-1-
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and especially the development of appropriate imstructional msterials (in-
cluding computerized classrooms) and testing instruments.

The best way to get on with the first problem is to do controlled
experiments, particularly recommended is the potential of a computer-assisted
learning laboratory which will not be elaborated here (except to say that the
dynamic updating of student histories of response to subject matter as a
basis for assigning future instructional experiments is an exciting venture).

The second problem can be discussed by describing the system of individually

prescribed instruction being attempted in the Oakleaf School in suburban
Pittsburgh.
) The project on individually prescribed instruction {s a study of
the feasibility of procedures for producing an educational emviromment which
1s highly responsive to differences among children. The project has been
established to re-examine the concept of individualized learning in the
light of modern developments.

The instructional process {s conceived of as consisting of the fol-
lowing steps: (1) the behavioral specification of educational goals, (2)

the detailed assessment of the entering competencies of the learner, (3) 1

guidance of the student from the point of his entering competencies to the

behaviors which represent subject-matter mastery as defined by agreed-upon
» educational objectives, (4) evaluation of the effectiveness of the instruc-
tional process and quality control of the educational attaimment of each
student. This framework sets the components of the task in designing an
educational enviromment for individualised learning; and we will consider,
with respect to individualized instruction, the establishment of behavioral

goals, the diagnosis of entering competence, the necessary instructional

RPN e~
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materials, tests, teaching procedures, and evaliuation of subject-matter
mastery and the path of attaimment.

The description that follows represents a first cut at these mat-
ters; and it i{s only an approximation of a full-fledged system with all
1ts nuances and with all the various necessities for the development of
the child in the elementary school. Hence, attention has been paid to
some things and others have been slighted. Oakleaf's individualized in-
struction concentrates on subject-matter learning in mathematics, reading,

and primary-grade science. : i

PATTERNS OF INDIVIDUALIZATION

Adapting to individual differences in education can be analyzed in
terms of the following patterns (borrowing from Cronbach; also reference

Carroll): The patterns to be described are probably not mutually exclusive

and range from historical, to present, to future possibilities.

Pattern One assumes fixed educational goals in a fixod educational

treaiméni. Individual Jdifferences are taken into account chiefly by dropping
students along the way. Tests are used to decide which students should go
faster and be imbued with higher-educational aspirations. The social

theory involved is that every child should "go as far as his abilities
wvarrant.” However, in this case, a weeding-out process, reached earlier

or later by various individuals, i{s assumed. (Under this system, aptitude
tests which predict the student's success in school are essentially measures
of whatever it takes to foster the pupil's survival in that educational
environment.)

A variant of the pattern described above which can be called "adap-

tation within a pre-determined program" is to permit an individual to stay

-9-




fn school until he, or at least learns to a specified criterion, certain
essential and common educational outcomes. Cronbach points out that this
procedure has never bsen followed in any pure form since it would extend
the education of some youngsters until they are oldsters. It is practiced,
however, in the old policy of keeping the child in the first grade until
he can read his primer, snd in the more recent non-graded primary unit
vhich some children complete in two yeiro and some in four.

This first pattern of adaptation has two variants then: one in
which the duration of instruction is altered for an individual by sequential
selection and weodlné-out, and the other in which the duration of instruction
is altered by training to a fixed criterion. In both of these patterns the
educational goal for each student 1is esoentially the same and the instruc-
tional treatments provided to the student are fixed.

A second pattern of adaptation to individual differences is to

determine for each student his prospective future role and provide for hinm
an appropriate curriculum. We see this system in operation when students
are channeled into academic courses, vocational courses, or homemaking
courses; or in the decision to give the vocationally oriented students

one kind of mathematics and the academically oriented another kind. Cronbach
points out the obvious dangers in setting differentiated goals, {.e., dif-
ferentiating mathematics so that it is the exclusive possession of a se-
lected class while other classes are drilled on formulas useful to ohop-
keepers. Today the theme in mathematics teaching, and in other subjects,
1s to give every pupil an understanding of the same basic discipline, even
though some students go farther, deeper, and broader. Adaptation to the

individual by this second major pattern of "matching goals to the individual"

areremnll




i{s also operating when a student selects his major field of study in high
school or college. (A problem here is that differential aptitude tests
for predicting in which academic subjects a person will be most successful
have had rather small success.) Adapting to individual differences by
this second pattern assumes that an educational system has provioton for
optional educational objectives, but within each option the instructional
treatment is relatively fixed.

A third pattern of adaptation to individual differences attempts

to teach different students by different instructional procedures; within
each of these instructional treatments there is a minimum fixed sequence
of educational goals which must be mastered. This pattern of adaptation
can be implemented in a variety of ways: at one extreme a school can pro-
vide a fixed instructional sequence and students are pulled off the track
for remedial work, and then, when the damage is repaired he is put back
into the general track. At the other extreme, an instructional program
can provide detailed diagnosis of the student's competences -- his learning
habits, achievements and skills -- on the basis of which a unique pre-
scription is made for a course of instruction specificslly tailored to
that student. In this latter procedure some students might learn on their
own by discovery, some learn by more structured methods, some learn by
reading, ocﬁo by listening, etc.

Between these two extremes, toward the direction of the latter,
l1ies the kind of adaptation to individual differences that the Individually
Prescribed Instruction plan at Oakleai hopes to attain. The quality of the
system developed depends upon the answer to many research and practical

implementation questions. How well can individual student needs be

e ll -
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diagnosed? How well can teachers write instructional prescriptions based
on student information? What is the charactcf of the information required?
Research indicates that in the presence of inadequate information, it may
be best for teachers to follow an average treatment for everybody and not
attempt to differentiate on the basis of unreliable information; but with
reliable information and techniques for making an instructional decision,
effective student differentiation is possible. The entire question of the
interaction between the characteristics of the student at a particular point
in his learning and the methods cf instruction is raised. Recently a whole
book (Gagne's Center Book) has been devoted to the research questions in-
volved in analyzing the interaction between individual differences and
learning procedures. An additional problem {s practical determinatinn of
the costs and operating techniques that will make the di{fferentiation of
instruction suitable to the practical school adﬁtntstrator and to the
training of the teacher.

The differentiation of instructional techniques on the basis of
individual-differences variables is an ideal which, as has been indicated,
will demand detailed analysis that intertwines the methods of experimental
psychology and psychometrics. Proof will have to be forthcoming that the
selection and devising of instructional methods does indeed interact with
student differences so that their achievement in seeking a given educational
goal is significantly greater than if an average best method were employed.
The Oakleaf project represents a step taken in an on-going school to in- |

vestigate this interesting problem.
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INSTRUCTIONAL DECISION-MAKING (MINIMAL-STYLE)

At present, the Individually Prescribed Instruction procedure does
not come near the detailed analysis of student entering behavior and selection
of instructional procedures that one day might be possible. Let us examine

what it does do. It adapts to individual differences in the following ways.

(1) It starts each pupil from where he is on the learning continuum

and takes him from there. It establishes this entering level through a

series of detailed placement examinations which establishes the student's

attainment in a subject matter and identifies his strengths and weaknesses.

o @

A student starts his instruction from this point. At the present time, this
fdentification of the student's "point on the learning continuum" is deter-
mined by achievement measures which test his ability to handle the subject
matter in a variety of ways. Placement is not made on the basis of apti-
tude or intelligence tests; the learner is placed according to his present
level of performance, not on the basis of predicted potential. The assump-
tion here i{s that under adequate instruction, performance probably reflectsl
potential and potential measures alone are not effective in identifying

relevant learning requirements (A research problem is to identify what

kinds of aptitudes go with what kinds of instructional procedures).

(2) The instruction the student receives is differentiated ac-

cording to his performance as he learns. Curriculum-embedded and sub-goal

tests tell whether the student has mastered the subject matter at a required
level. On the basis of this performance, new material or materials are pre-
scribed which help him attain mastery of that objective.

(3) Students are differentiated in terms of two kinds of instruc-

tional treatments resulting from their ability to extrapolate to new knowled e,

- 13 -
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their need for additional practice, and their opportunity for extended

experience. Extrapolation refers to the fact that a student may learn an

advanced lesson in the process of learning a more basic one; he can trans-
fer his knowledge to more complex performance, and as a result can skip a
portion of the curriculum {f it is shown that he does not need to be taught

{t. When a student completes a unit he takes a test not only on what he

has covered but also on what he is about to cover next. On the basis of
his performance on the latter, it is possible for the teacher to omit
certain lessons and prescribe more advanced ones. Additional practice
refers to the requirement for more drill and/or different approaches to

{instruction. Extended experience refers to the fact that at a given level

of learning it is possible for a teacher to prescribe excursions which take
off from the present level of learning in order to maximize the student's
facility for generalization and non-rote thinking. At the present time in
Oakleaf, the procedures for taking account of extrapolation and additional

practice are much more formalized than our procedures for insuring extended

experience. The learning outcomes resulting from extended experience can
be tested by achievement measures which require application and extrapo-
lation of what has been learned to novel situations and new problems;
carefully-constructed tests need to be built for this purpose.

(4) Quality control of student learnlng and attainment is accom-

plished by introducing the concept of mastery levels throughout the curri-

culum. Performance standards which are used as the basis for making deci-
sions concerning the pupil's future course of instruction are specified.
The determination of specific mastery levels for various suﬂject matter

1s an experimental problem which needs to be studied. How much mastery

- 14 -
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should be required, for example, in learning basic arithgetic facts before
moving on to an advanced topic? 1s more rapid learning and better reten-
tion achieved if a student is permitted to go on in a subject matter where
advanced lessons depend on previous lessons or is it best to require an
early high level of mastery? (In teaching typing, for example, it may be
best to permit the beginning typist to make cyrors without compromising

her speed so that eventually both speed and accuracy are learned more

efficiently.)

PRACTICES AND PROCEDURES

At the present time, the extent to which the Oakleaf curriculuﬁ
can provide different instructional procedures for different students is a
function of: (1) the kind of materials that have been built into our cur-
riculum for the teachers and student; to use; and (2) the way in which the

teachers write prescriptions for each student. The prescription-writing

procedure is a very essential and tricky aspect of the process at the present

time. 1In order to make wise prescriptions the teacher needs as much infor-
mation on the student as she can get, plus data about what this information
means for the kind of instruction a student should receive. The plan is to
provide detailed information about each student's performance to the teacher,
or group of teachers, involved in making prescriptions: {nformation about
student achievement level, his rate of learning, his impulsivity (fast rate
and low achievement), his reflectiveness (slow rate and high achievement),
the extent to which he shows vertical transfer, etc. At present, the attempt
is made to provide the teacher with more information about the student than

she may have ever had before. A computer should print out this information

for her. On the basis of this information she can make an instructional
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decisions which results in a prescription. At the present time these pre-
scriptions reflect primarily the teacher's intuitions and wisdom; this seems
to be one of the major tasks of the Oakleaf teachers. Howeve;. neither our
research nor the research ot sthers as yet gives detailed analysis of the
relationship between the student information we provide and the i{nstruc-
tional procedure prescribed. This is a crucial area for research. It should
be possible to provide student information to the teachers plus information
about what materials and instructional procedures to prescribe. They then
can use this as a basis for their instructional prescriptions. It {s pro-
viding information to teachers for computer-aided instructional aecision-
making which seems to be an immediate next step for studf and implementation.

A further aspect of the Oakleaf curriculum is that the materials are
50 selected so that is is possible for the teacher to manage individualized
instruction. It {s also hypothesized that some of this management process
can be transferred to the student so that he can become a self-resourceful
learner through instruction which is largely designed for individual learning.
With these kinds of materials the student becomes aware that it i{s his moti-
vation and his industry which permit the instruction process to proceed,

So what does the Oakleaf system look like: Students are placed
where they are on the learning curve and their instruction proceeds from
that point. Student performance is carefully tracked and monitored so that
information is provided about his attainment level, rate of learning, and
subject-matter mastery. Information is provided about the necessity for
extended learning which produces mastery and about attained proficienciés
which require little or minimal further learning. With the provision of

detailed information about student learning progress, the teacher imposes

- 16 -




her instructional decisions in the form of prescriptions for the student's
subsequent learning steps. This is accomplished in a school organization

that permits individu